Background
The clinical course of multiple sclerosis (MS) can be considered in two phases. There is an early phase modifiable by immunomodulation, where disability progression probably depends on autoimmune demyelination and can be modified. 1 In later MS, modifiable immune processes may be less important than irreversible neurodegenerative mechanisms, and the clinical picture is typically more complicated, with a variety of symptoms such as fatigue, physical dysfunctions (e.g. spasticity, palsies, swallowing or speech problems), intense pain, psychological and social distress or cognitive impairment. 2, 3 Optimizing treatment and care for severely affected MS patients in this later stage thus presents a challenge.
Managing severe MS requires assistance from a wide range of healthcare specialists. The question then arises as to how and when palliative care (PC) a might be a complementary asset. Initial findings indicate that PC can be beneficial for patients severely affected by MS. [4] [5] [6] Despite this, studies have also shown that major misunderstandings and a lack of information among healthcare professionals and patients about the tasks and services of PC for MS are still prevalent. 7, 8 PC structures have undergone progressive development over recent years, and yet are still mainly utilized by patients with tumours. 9 For lung cancer, Temel et al. 10 found that those receiving PC early on reported less depression and better quality of life. Median survival was longer among patients receiving early PC (11.6 months vs. 8.9 months). The question becomes readily apparent whether severely affected MS patients might benefit in a similar way in their care from the inclusion of PC, and how this could be best accomplished. Before adjusting PC interventions for this patient group, knowledge is needed of the unmet needs of these patients.
work best when concentrating on more than just physical aspects. Organizing one's everyday life, restructuring social roles, in family or professional life, preserving personal identity and remaining biographical continuity were the crucial unmet needs most mentioned. 2 A further high and often unaddressed unmet need was that of more social counselling. 8 A study by Borreani et al. 11 identified similar unmet needs in people with severe MS. Here, patients expressed the unmet need for qualified personnel, care coordination, outdoor mobility and transport, personal care (i.e. personal hygiene), the need for a supportive network and preserving one's role within the family and community. Coping with disability and psychosocial wellbeing were strong unmet needs also expressed.
If the care is to really be oriented towards the actual unmet needs of severely affected persons with MS, a comprehensive approach reaching for multi-and interdisciplinary is indispensable. However, own research has shown that cooperation and coordination between the different doctors, care and nursing services, co-therapists, and other providers still leaves much to be desired from the perspective of patients. 4 Veronese et al. 12 ascertained the unmet needs of people with long-term neurological conditions in general (including MS, amyotrophic lateral sclerosis (ALS), Parkinson's disease and related disorders) and confirmed the high prevalence of physical symptoms, psychosocial and spiritual issues (e.g. feelings of being abandoned, anxiety, depression, isolation). The authors conclude that these issues could be helped by the integration of a specialist PC team.
One of our studies showed that patients severely affected by MS expressed a wish for truthful and competent communication with their physicians. 13 The majority of patients considered it important that they address the progression of their disease and advance care planning. More than one-third wished to talk about end-of-life issues; however, satisfaction with the degree of communication on these topics was rather poor. 13 Discussing death and dying is of critical importance, as contrary to the commonly held notion that MS is not a lethal disease, mortality in patients with MS is significantly increased compared with the general population, with a reduction of life expectancy of 7-14 years. 14 Moreover, a significant number of patients with MS express thoughts of suicide. 2, 13, 15, 16 Reported rates of suicides reach values 7.5 times greater than in normal age-matched populations. 17 Depression is one of the major risk factors for suicidal ideation, occurring in more than 25% of patients with MS. 15, 18, 19 These aspects should be cause for concern, and are reflected in alarming rates of euthanasia and assisted suicide among MS patients. 20, 21 Approximately 6% of all patients with MS in the Netherlands die by assisted suicide. 22 These drastic numbers indicate the amount of suffering endured by MS patients, and the pressure to improve their care options.
Informal caregivers are an essential source of support for patients with MS, and they take responsibility for meeting most of their unmet needs, thereby often preventing the patient's institutionalization. As for caregivers' own unmet needs, one of our studies 23 showed that they rarely focus on their own wishes but rather tend to group the unmet needs of their care recipients with their own. A close patient-caregiver dyad makes it difficult to differentiate unmet caregiver needs. Caregivers interviewed by Borreani et al. 11 expressed an unmet need for more time on their own, and complained about the economic consequences for their families due to the disability of their loved ones. Caregivers felt a strong responsibility and were sometimes reluctant to leave their disabled relative in the hands of someone else who might not be able to handle the patient adequately. Experiences of burden, loneliness, and being isolated were also prominent.
Assessing severity and unmet needs of severely affected patients with MS
Integrated PC should be made available based on the symptoms and unmet needs that patients and their caregivers express, and not solely based on the diagnostic group to which they belong. 24 A number of patientreported outcome measurement (PROM) tools have been validated for use with MS to assess patients' unmet needs and MS severity. Most of these are, however, geared towards less severely affected patients and may not capture the multidimensional problems faced by patients later in their disease trajectories.
A study of ours 25 revealed that using a numerical rating scale for severity appears to be a useful instrument to gauge unmet needs for specialized care (such as home visits, emotional support, medical care, support for caregivers and relatives). The Expanded Disability Status Scale (EDSS) 26 score alone is not enough to ascertain the severity of need, and other factors must be taken into consideration when assessing severity and unmet patient needs. 3 One instrument assessing emotional, psychological and spiritual needs is the Palliative Care Outcome Scale (POS), which was developed and validated for use with PC patients 27, 28 and further adapted for usage among patients severely affected by MS (IPOS Neuro). 29 The IPOS Neuro is a brief measure, yet still captures most important concerns of patients and proxies -not only in relation to symptoms, but also extending to unmet needs, practical concerns, anxiety or low mood, family anxieties, and overall feeling of being at peace. Both patient and proxy versions are available, making it possible to use even when someone is very unwell, and it can be used across settings. 30 Also needed are measurements of spiritual (for instance the spiritual wellbeing scale (SWB)) and social care-related needs, since these needs are highly prominent and burdensome as was shown above.
Benefits of PC integration by presenting "flags" on how and when to integrate PC
Identifying "signposts" of when to integrate PC into the treatment course of MS remains challenging, mainly because of patient symptomatic complexity and heterogeneity, yet there are already strong indications showing that PC can be a valuable complementary asset for this patient group. A study by Higginson et al. 6 aimed to develop and evaluate a new PC service integrated with existing MS nursing and rehabilitation services for people severely affected by MS. Their study offers the first evidence that patients receiving PC for 12 weeks displayed improvements in five key symptoms (pain, nausea, vomiting, mouth problems and sleeping). These symptoms can be seen as "flags" for when to integrate PC into routine MS management. There was also a noticeably lower rate of inpatient stays, with resultant cost savings, along with an observable reduction in the burden on caregivers.
Currently ongoing is a phase III study (OPTCARE NEURO) which is designed to test early short-term integrated PC for people severely affected by neurological conditions. A project from our team sought to reach consensus via a Delphi survey on criteria regarding when and why PC could be integrated into routine care of MS, expanding upon those identified by the UK team. 6 Experts have suggested that patients with MS may benefit from specialized PC when the disease has progressed (EDSS >6 and nursing care required); when there is a need for nursing care; when distressing symptoms such as pain appear; or when there is a need to communicate about the disease and its progression. Coordination of care services is perceived as important, however, from the point of view of the experts; what remains unclear is who should be in charge of this. 4 Mentioned before, a pilot randomized controlled trial (RCT) (NE-PAL) in Turin (Italy) analysing the impact on PC outcomes when integrating a specialist PC service for patients severely affected by ALS, MS, Parkinson's disease and related disorders also provides evidence for an improvement in quality of life and physical symptoms (pain, breathlessness, sleep disturbance and bowel symptoms). 12 These symptoms can also be seen as "flags" of when to integrate PC.
A currently ongoing multicentre single-blind RCT (phase II/III) on a home-based palliative approach (HPA) for people with severe MS and their caregivers in Italy 31 will determine the effectiveness by measuring MS symptoms and health-related quality of life. Furthermore, care-giving burden, costs, incorporation with standard care, unplanned hospital admissions, referrals to hospice, and deaths over the 6-month period will be assessed. The authors expect that the HPA will lead to empowering patients and their caregivers by providing them with information and education on their condition and including them in the decision-making. Due to the fragmentation of care across sectors, the HPA can help healthcare professionals by effectively exchanging, coordinating and collaborating between the different caring disciplines, and this should result -for instance -in avoidance of unnecessary hospital admissions. With their results, more criteria are envisaged for how and when to integrate PC.
Barriers of PC integration and models to open locked doors
The presented studies on unmet needs illuminated the gap in knowledge about understanding and including PC. We have demonstrated 7 that the topic of PC can still often lead to fears and anxiety in patients, caregivers and healthcare professionals, because the concepts are far too frequently only connected with death and dying while aspects like quality of life, symptom relief, and care for relatives are repeatedly overlooked. Therefore, using the results presented to guide the integration of PC programmes into the management of MS should be an important next step.
PC for MS is still limited, partially due to the lack of service models available. Higginson et al. 32 initially developed and evaluated a new PC service for people severely affected by MS (both people with MS and their families/caregivers), closely linked to an established MS service run by neurologists and MS nurses. In Italy, the Palliative Network for Severely Affected Adults with MS (PeNSAMI) developed a home palliative care programme for MS patients and carers. Early findings indicate that the integration of PC is beneficial for these patients and their relatives. 31 To bring together established MS care with PC for severely affected patients, we implemented a regional pilot hotline in 2012 connecting severely affected MS patients, caregivers, and health professionals to more information about PC. 16 The preliminary evaluation of the hotline came to the conclusion that the hotline was well accepted by patients and their formal and informal caregivers, and seems to be a valuable service in order to gain information about and access to PC. Since September 2014 this hotline has been extended nationwide.
In Germany, specialized palliative home care (in German: spezialisierte ambulante Palliativversorgung / SAPV) has been transferred into German clinical practice and is offered for patients with reduced life expectancy, requiring extensive care, in at least one of seven possible fields, among them severe neurological and/or psychiatric symptoms, who are entitled to specialized outpatient PC. SAPV is a multi-professional 24/7 support system at home for patients including symptom control, counselling, support in psychosocial crises and decision-making procedures. SAPV is intended to enable patients to stay in their familiar environment until death, if possible. However, the experience is that patients with MS are almost never referred to SAPV, as even severe MS is so far not seen as a disease to be treated by PC. Furthermore, PC specialists are often less trained in neurological diseases. In order to overcome some of these barriers, it will be necessary to improve general PC skills in neurologists and rehabilitation physicians in order to enable them to ensure PC for their neurological patients and integrate specialized PC services if necessary. But also vice versa: namely to improve neurological skills in PC physicians who -so far -have focused mainly on patients with cancer.
A recent study 33 analysed how outpatient PC teleconsultation might facilitate patient-centred communication and concluded that teleconsultations fit the practice of home-based PC and can enable patients to receive expert care at home. This teleconsulting approach might be of great importance for patients with severe MS in general, as they often can no longer reach their physicians, co-therapies or specialized MS clinics due to their disabilities.
With regard to their complex symptoms and needs, patients with MS are probably best cared for by a multi-and interdisciplinary team. One possibility of intertwining all relevant services, physicians from different subspecialties, nurses, social workers, physiotherapists, occupational therapists, speech therapists, psychologists and chaplains could be by integrating a case management approach. This organizational approach can serve as a continuous counterpart -and is often wished for by patients with severe MS 2,3,7 -to address the complexity of their health care and to effectively coordinate healthcare processes for patients and their caregivers. 34 
Conclusion
The results of all studies taken together lead to the conclusion that care for severely affected MS patients can be optimized, and that inclusion of PC may be beneficial. Although PC has been advocated in the care of patients with MS, there is only little evidence available about the impact on MS. Needed are carefully planned trials, using a standardized PC intervention and outcome measures constructed specifically for this patient group in order to provide them with PC in future. It would also be worthwhile to develop local solutions to the issue, providing a comprehensive range of personalized care and social support.
pain and other problems, physical, psychosocial and spiritual". PC thus offers a support system to help patients and their families to cope during the patient's illness and beyond.
